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mk%m b y y vx? iz&mzmiL , ss 2 <o»f&fira 
#s* 5 fiiem 2 o3»g$ijw h y y : jx 9 zmmth t & 

b \tX'% %^t>K X •) Wajam*«'hfc:rft - 1 * J 

t & & cox-mis. & < mgcomm ttizbtfX'Z&bb 
uz*<vrm«om±*m!tthzbifiX'%h. 
±aoi«^(cfc v . ws&ssm byyjx? iz&mz 

<u %m^byyi?x9£.mi<zimiitiz>n®. 
mmbyy : Jx?iz±zmwsmzvm-t&zbx\ m 
stt^ffiT§*s z btc< m%mmmzt&±Zit& 
zbtfx**h. 

[0029] mm 2 commm by y=jx? mm, 

2<mXBm b y yisxfco b y yVxtV* X(42» 
(nliO. 1, 2, •••) tcT*6«WRJt*itTfcJ: 

[0030] H«fle»S$i|ffli h 7 y \/x ?mf% 2 <rm& 
fmbvy i Jx9-kmk.hw&4 it- Ywmmm. 
&im.ffiz.xi>£\\ z*M&* mmmmfms 
m2cr>mm\mmt. ztt/tyjt-bmmmmw. 
mmmmzm^mfcztitzmmmg.mmT-? 
izm-iz mmmm byy^x tmsm 2 emssm 

b y y -Jx 9 tit y/it?V>\W LX t J: v \ 

[ 0 0 3 1 3 *fc, *mpmtyj it- Ymmvm 

t oraosis^ista^^ sags <xfe l e d ffl»sns 

t fettjeta-^ * menu h 5 >- ^'x ^ * it 
ixmsst/tyj H fc8W«aUttlBW6 - 1 $r 

[0032] ±iEOTlf JSK i#ilf . «aBPJ«¥gB4ma[ 
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l>.rk* 5 TSI>. «!*a«oJ:3C. fB^-f* 
[0033] 

[00 34] (]R10|td|0>ffii) Hlfct *»S 
1 cOHte^©(C^S LE DlgijUISg^SSrffl^l. LE 

timmx-b* . *»w>» i nmmnBmizm l e 

DfEiSlHlS&gHkL BSCS'TLEDTW'W KfctJ 
Jt6^*WLE DigiSHllf§^acOWJg$i|«IIl8&2 0 - 1 
#H 1 (C*-r*^Bflco^[g|5*T'S>l)^JSSl|1SlHlS§5 0 

mmeiBmiz&i l e db»[iik£i$ mi & l e d t 

WMrFfcli, «»W«l|3IB5 0mi4LEDttlll 
ESS^a* < LEDTP^f--y7'4 1-1—4 1-nCf 

[0035] nftMttiiifts ouu cats immmEv 

6) k . NMOSh^yy'X^NTr 1 ttffiffltZtl 
NMOSh7y^NTr 1 tOWC, HU-fV 

*^R*rtUT«*8K:SM*3*u y-*#«fft3*i 

I). Cc^NMOS h9yx'X?NTr l<7)?-'-Mi.. - 
MH^SWE ( V r e f ) #>'4£ ^<X+^{=1uieN 

^i/-y 3 yry75 l offlflfflltSMJtSitS . 
M/-y 3 >-7yr5Hl fflBffifilRkNMOSh^ 
yyX?NTrl Ojm*^mfi* { «^«ffi ( V r e 
f ) tefftXfcS .fcdKNMOS h7yy^NTr 1 

3 yryr5i. NMOsh^y^NTri. ffifit 

R. 2M«I«8ttigB8fBBtflllR1-4. ZtllzXiX, 
JHSRt:8Hl6««I Hi. (Vcc-Vrefl/r 

[0036]*!t, C1C0NMOS h5yy^NTr 1 

Y3> : J*?NTr2cr>7-YtfmiZtl. NMOSh 
7yy^^NTr 1 k NMO S h- 7>i?X?NT r 2 k 
{i*l/yh5iy-®B&Zffi&tl. ft-iX. NMO S h 
7>y^?NTr 2te. 5tmSKiIfcJ:oTSi&fl.l>flSEt 

ltcttftl l^'SEtlSk-. NMOSh^yy'X^NTr 
2lim85£Sirt\ ;^NM0Sb7y^^NTr2<0 



V-^ttlfJft$fL, NMOSh7>y"X^NTr2«K 

7^?PTr 2*>FM >1fiffl&Z1Xh. .IOPM 
OSh^yyX^PTr 2-CJ4, y-h^HWyfflSfc 

[0037] NMOS h^yx'X^NTr 2kPMOS 
H7yy^^PTr2t Ofttt£ B frt>m.-f h fl^H 
5 7tf. H?IBLEDigi)[lI8&4 0-lSr«tl>h7>- 
X$yy 3 yy--h5-l--5-mfc«8Sft4. tsH 
T. PMOSh^Vy^^PTr 2kLEDfM»&4 
0 - lS:fil^-r«.PMOSh7>'>''X^2- 1-2-m 
ktt. *UyhS5-E»tflllKLs PMOSh7yy 
X?PTr2«t'-h(?)lffi* { PMOSh7yyX^2 
-l-2-mcr>y-bl,z4-tC>tl&. 

[0 0 38] ttz, «WBWW0»5OC*i^T. NMO 
Sh7yy^NTr2tPMOSb7>'yX?PTr 

0H5 2a t SI*3*l4. iO»SP^lHlSS5 2tt. ME 
PM0Sh5V^^PTr 2Ka£h.6«atWftt6 
£fc?, PMOSb7yvX^PTr2<0y-hk|3It. 
W&tfy- b £4* hKt P M O S F 9 V isX ? 2 - 1 
~2-mSr^LTLED 1 - 1 - 1 -mfcgtflSISSSJI 

[0039] H2U\ m 1 fcr^rWKWWEIK 5 0* { fi§ 

immmm5 2comm^fHum^^itzm^m 

X'hh. 

[00403 mm%.m&®& 5 2 icgwc , magse 

£Ba>&LEDffi»®S&4 0- 1 Hgat*fi*»5 7 
fcte. «K»J»b5>'>''x^-c*>*NMOS h7yyx 
?53-l~53-4<7)FM y#**l-f tlfflfcZtl 

[0 04 1 ] NMOSh7yy'X?NTr 1 , N 
Tr2Wy-H=ffittS<tSm#*58fc:tt. H7^ 
5 7 3 yy- h54-l~54-4 *>A2jW0««83 

4-4<7)tB^ilt(i. NMOSh5yy^53-l- 
5 3-4^-F. atfV-*#«»Sft.SNMOSh 

7>itx?5 6-i-5b-4<r>bv4yizmiZti 
h. ffSh5y^S'y>'3yy-N54-l~54-4 
kNMOS h7yy'^^56- 1— 5 6-4»y-MC 

7yX57y3yy-b54-l-54-4t#NMO 
S h 9 y^'^^ 56-l~56-4k#. #ilf^lJffll* 

[00423 ifflSr-^A7]ffli i 2 5- 1-2 5-4^ 
9 7^0884 2-1*^^^1.. HaSfflS 
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y-h 54-l~54-4&tfNMOS byy ; JX?5 

6-i~5 6-4«, %wfflmmgm&T-f 

*>/*?mfclX. fflBNMOSb7yx^^5 3- 
l~5 3-4£*y/*:7$-iil>. 
[0043] ±j*tf)J:3fc:. WMWWigBSOfcfe^ 
T, NMOSh7y>-*X^53-l~53-4Ji. NM 
OSb7yyX^NTr 2CM5flt:«ffl5Sit. NMOS 
b7y^5 , NTr2&U f NMOSh5yyX?53- 
1-53-411 NMOSh7>yX^NTrU^U 

3- 1~5 3-4. NMOSh^yy'X^NTr 
2. WNMOSh7yy'X^NTrlli, h5>-;/* 
?-"HXtf>it#l : 5 : 5 h&S J: 0 lZ&l8,2tlZ> . ft 
oT. NMOS^y-d/X^NTr 2t?lftl>m^tl 
NMOSh7>y^NTr l£S8iiS*8KI lfcfc 
0. #NMOSb7yx'X;y'5 3-l~5 3-4£8tfX 
*19Kti ( 1/5) x I 1 ZOtzib. PMOS 

h^y^PTr 2£ti. NMOSh5yy'X?NT 
r2fcath.*«SlI lfc*NMOSh9V5>**53- 
l~5 3-4K«ft**8ti:££*rttfc«Stti 2#<S»i 
Bp-fe, PM0Sh7yy^?PTr2(?)y-h«t 
ffifcli. NMOSh9V5>**NTr2fcSGh.MK8l 
1 t#NMOSh7yy ; y;^5 3-l-5 3-4{cSiX 

[0044] PMOS hyyisA?PTr2b.^ 
L E D gBi»& 4 0 - 1 <r> P M O S h y V i?X ? 2 - 1 

Ztl&.MiX. PMOSh7>'y^PTr2^- 
b coniaa* P M O S h y y y'X ? 2 - 1 — 2 - m<Or'- 
hC4£6*l*fc. PM0Sh7yy^?2-l-2- 
niOi. PM0Sh7^s;.**PTr2(CiiBt4*«I 

[ 0 0 4 5 j ace, nmwm5 onmsmmmz 

^Xfmtl. «SE*a»t:TilifflUfcJ:dt. LED 
SSBIDB4 0 - 1 KBr-^tf-S-i (5>*i4«^t. SUE 
$lJffl)HIS850t<kl>LEDc7)»^PS* ? fi : *>n?.o vl 

««^t, mmwms 0 t4* ^n^mi^ t-.y h 
msmmim&T- 9 \t . m 5 {ss-twswwffl 5 

•y^@!S4 2-lt7'yf-$ixTfc , 9. WJK»Pffl7-y 
^@S&4 2 - 1 *&ff|fE!HK«Jft@H5 OcoJSJSPSIH 
SS 5 2 cOtraSr- * A^l 1 5 5 - 1 - 5 5 - 4 

SPB-r-^Ca^V^T#NMOSh7y^^5 3- 
l~5 3-4*^y/^7l-&. 

[ o o 4 6 ] m&mmm 5 2 srnww & n m o s h 5 

> ? 5 3 - 1 ~ 5 3 - 4 W£T £ O F Ff &gfil§] 
^5 3-l~5 3-4«^TOFF«®fc^S. ft-? 



T, PMOSh7>yX?PTr 2te8Hl*1K6l 2ti 
NUOSbyy^X^NTr2l,Z^Xi,m^l It* 
0. PMOSh7>yX^PTr 2 h c?)Ki*<4 
£ £>il& P MO S h y y VX? 2 - 1 -2 - mfcrfctftSS 
I 1*WU l*«LEDfflaj^«B^DRVl 
~DRVm*^til^§ill). 

[004 7] NMOSb5yy^53-lfc'» 

MOS h7yy'X^ 5 3-1 tWONMttcS. ft 
ot. NMOSh7yy^^NTr2CliNMOSb7 
yy^^NTrl tCggftSmS I 1 1 ffi tJz$ $ 
*WU NMOS by yVx-9 5 3-1 fcli ( 1 /5 ) 

xi ltHt^ss^iBa^aax*. pmo 

Sh7yy'X^PTr 2^cUll>mS£l 2fcL <1 + 
(1/5) } XI l(Otf»(cJ:0, HSU 6/5) x I 
It**). PMOSh5yy'X^PTr 2<nY-YcrM 
&.b m tnm^-biz^i t>tl& PMO S h y yitx 
?2-l~2-m|:li (6/5) x I 1 fcR 

[0 048] ±»*)J:3fc:. NMOS h 5 3 
- 1 s at/NMOSh7y^^5 3-2SrON-f|>^ 
araffl»«PSr-^* { 4x.fe^l»i:, PMOSl^y 
: JX953~l. M?PMOSYyy : JX9 53-21? 
OWmbtch. ft->T, PMOS byyi/XfPT r 

2&ewti«ai2tt, { i + ( 2/5) > x i icon- 

*J:9. (7/5) X I 1 fc*|> 0 ,ieOfctf> s PM 
0Sh7yy^^2-l~2-ml;li (7/5) x I 1 

kmiW&tfffltih. ttz. umosbyy ; Jx^53 

-l s NMOSb5yy^5 3-2. &yNMOSh 
7 yi?X9 5 3 - 2 £ O N-f &»MBffl«WaW*?-* 
#4x.<c>*li>fc. NMOSb7yyX;53-l, NM 
0Sh7y^^53-2. Rl/NMOSh^ViyX^ 
5 3-3^0Ntt®t*S. ^T, PMOSh7yy 
X^PTr 2 £86*1* IBS I 2l±. (l+(3/5)> 
XI lW^ffiO, 1185(8/5) XI lfcfcS. ^<7) 
7t^ s PMOSh7yy'X^2-l-2 : m(;(i(8/ 
5) X I 1 fc|B]tl;Sii* ? aixS. ^:Tc7)NMOSh7> 

>-'x^53-i~53 - 4 ^o Ni-msfflmm&mm 

T-jriPj-tbtl&t* ^TfOPMOSh7>>-'X^5 
3-l-5 3-4* i ON*t©t ; 5r&. PMOS 
Yyy : JX9PTr2ZWxhW&l 2\t, (l+(4 
/5) ) x I 10lt*J:0, «S (9/5) XI lt^: 
2>. CWtft, PMOSh7yy'X^2- 1— 2-mtC 

tt ( 9/5 ) x 1 1 b Htmawsft*. 

[0049] ±a^<t o C, ^flPMBIBrtt. flUEH 
SE1K 5 2 *m&t h N M O S h y V VX 9 5 3 - 1 ~ 
53-4SrNMOS h yy*JX9 NT r 2 fcM?4(=ft8 
t, NMOSh7>v'X^53- l~53-4Sr5t-y/ 
*yVMV>X. PMOSh5yy^PTr 2C8SMS 
mSEI 2$-^b$-frS. CSoT. PMOSh7yy^ 
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PTr 2£%tl&tftl 2(4. ONtt»i:$r4NMOS 

h 5 y^'x? 5 3 - 1 -5 3 - 4 a< mtijirf s r t 

IC. I 1. (6/5) XII, (7/5) xll, (8 
/5) xll, (9/5) x I WJiitZ (1/5) x 
I 1-fOttJirfl). PMOSb7yy'X?PTr2^' 
- b omftk |B] P M O S h y y i/X 

92- l-2-mSr^LTffin-S«8gi>. PMOSh? 
y^'X 9 PT r 2 dSSil&mSS I 2 fc R t J: o teSMfct 
ONtt«t^|»NMOSb7V>-'X^5 3-l 
-5 3 -4# 1 fflJtt^Sfctffc^fcJWtf*. -it 

t^v^r^ «>Rjesfi6»aiBffl«i»a-f-^ £s 

[ 0 0 5 0 ] ±3ft7)SfS 1 <^WtO»JBfctJtt*N 
MOSh7^^NTrl, NMOSh^yy^^N 
Tr2, Sl/NMOSh5y>-*X^5 3-l-5 3-4 
{Ob^S^lMX&ie : 16 : 1 : 2 : 4 : 8(Z 
JBjRl/CiJlV*. flitf, NMOSh7>>-'X^5 3- 
lW^ONtii, PMOS h^y^'X^PTr 2S. 
yPMOSb5y>-'X^2- l-2-m(;i(4 ( 1 7/1 
6) XI 1 C0ms£*«Sfax« NMOSh7y^^53- 
lkNMOSh^y^'X^SS-Sk^ON'fSk, P 
MOSh7yy'X?PTr2St;PMOSt-7yyX? 
2 - 1 -2-mCIJ ( 2 1 / 1 6 ) x I 1 OlStfa&h. 
4. ClOj^KNMOSI-^yxX^SS-l-SS- 
4<^7yxX?lMX£2 n (n(41, 2, 3.-) 

[0051] (m2(T)9mc7)Bm) 13(4. *#51«8S 

2^nit<o^«fcfiSi) LEDsawiiniiB&ffij^&n 
aatqfpm»6 ot-(4. # 1 o3asojR»K**JWKW» 

088 5 0 c7) P M 0 S h 7 > it X 9 P T r 2 £H 2 CO ffg 
$!|Wh7VxX^T$>-i)PM0Sh7yvX^6 1 -1 

■^6i-4*mizmmiKftf&.x'$>'o. nmos 

yitx?53-\~~53-4<nity/*7Wmznz. 

X, «i^$;ft.£PMOSh5>'> ; X?6 1 - 1~6 1- 

4<o*y/*7vmi>m\ Ao»a«riMa«E*ff 

(4. B-^MIflWttttTWiHtflWIt-*. 

[ o o 5 2 ] $ 2 (onmnmrnm § l e dbiiqik8 

■*flUS-*"6«l«W«IEI»6 0fc:*J^T. PMOSf-7 
yy'X^PTr 2 i: NMOS h^'X^NTr 2k<7) 
8tt£Bj&>fc L E D»H]S&4 0 - 1 tj&tf Sft^H 
57C14. PM0Sh7yxX?6 1-1-6 1-4C0 
\tU<i>tf*tl*ttimZtlh. ^^^COPMOSh5 
>i/'X^6 1 - 1~6 i -4<ov-xa«iS8t«^$ 



tlh. PMOSb5yyX^6 1-1—6 1-4 

(4, «nEPMOSK5yyX*PTr2fcMWC««S 

ill.. 

[0053] WIEfi^«5 7tm, h^VXS-y 
x a yy- b 6 2 - 1 -6 2 -ACDh-hWfiWfoZtl 
6. Clc0h5>-X$>x>-3>y-h62-l~62-4 
tf>ffi*ffllfctt, PMOS Y7>VX9t> 1-1-6 1 - 

^$ix|.PMOSh5y> ; X^6 4- l-6 4-4<?)F 

6 2 - 1 -6 2 -4 1 PMO S h 7>y'X^ 6 4 - 1- 
64-4<^y-ht(4, P8T-*A:Wf6 3-l- 
6 3-4#«l<Wl»«3*lS. IP*>. §f7^57 
xa yy- h 6 2 - 1 -6 2 -4 fc&PMO S h 77/ 

x?64- i-64-4t#. &m2?)mftmw^m 

[00 54] ffl&T-fXJim-e 3-1-6 3-4K 

m&T-?*7vj-i-m%.®mm vy-mm 2 - 1 

*H8«3fiS. -5-LT. pgr-?A:Wf 6 3-1- 
6 3-4(4. 8b'-yhC0gSraffl»SPSr-^rtf)4 

4t'-yh<7)gara«SI«ST-^<4. PSr-^A^ffl 
^5 5-1— 5 5-4(;:-5-;iS>*l&. ^7^X57X3 
yy-h6 2-l~6 2-4tPMOSh7>'xX^6 

4 - 1~6 4 -4 1 (4, 8irie4t'-yh<ogaraffl»ap 

8T-?(ca^*y/*7fJ#-fl>£i:T\ buKPM 
O S h 7 y VX9 6 1 - 1 -6 1 - 4 tty/H7 
6. 

[0055] PMOSh7y^?2-l-2- 
m, PMOSh7y^PTr 2. fttfPMOSh? 
yy'X?6 1 - 1-6 1 -4cr>Y7y : JX9^-^X\i^ 
5:5: lC#£3ft6. ftit. PMOSh^y^'X 
^61-1-61-4^4, PMOSh7yy'X?PT 
r 2(C8Ht*fSI I 2c?) ( 1/5 ) X I 2comSS* 5 aiX 
S. 

[0056] IMcnffitfLlzk ->x.m\ <rmm<?>BBlz 

XffliRLtzNMOS YJy'JX? 5 3- 1-5 3-4(3 

J;l>$i|ffli(cSp^-c, pmos h5y^'x^6 1-1-6 

l-4tJ:6«lJfll*«*S<tt. ^«0*^. PMOSf-7 
yx'X^2-l-2-m(C(4, NM0Sh7yi/'X^5 
3- 1-5 3-4W$iJWcJ:oTPMOSb5yxX^ 

pt r 2 (cstfi&iBSK 1 2 zcommtfifflxi 

kkbtz, ON«ffik^rl»PMOSh7>-> ; x^6 1- 

i -6 1 - 4 # i mmtvtz> pmosh?^ 

2 - 1 — 2 -m(C8WlS«Si(4, (5/6) XI 
2, (5/7)XI2, (5/8)XI2, (5/9) 
X I 2fcSMrt"6. 

[0057] ±3£?)j; 3 us i <oms&<mmizxmm 

UcNMOSb7>^'X^53- l~53-4(C4Slffl 
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StCiPiT. PMOS VyVi/Xfb 1 - 1~6 1 -4 

t &<OX-n®%WJg.<r)ffi&&'ri oZb l> . 

NMOSh5V>''X^5 3-l~5 3-4(cJ:l) 
pgH]PI£*#< U PMOSb5yyX^61-l~ 

6 1 -4CJ:*HfflSm£BWrt*£i:?, PSOffig 

OSh7y^^53-l~53-4^DtT, PMO 
Sh5yy"X?6 1-1-6 l-4£mtf&<7)T\ *v 

rrt ft 4 h 5 y i-'x ?o&#n Mosh^yy 

X^ffi^&VV .IftfcioT. NMOS hyyi/X? 

[00 58] ttz. IMWXdlZ, NMOSb7yy^ 
?NTr 1. NMOSh7yx^NTr2. &tfNM 
OSh^y^'X^ 5 3- l~5 3-4^h7y>-'X^-9- 
4X£1 6 : 1 6 : 1 : 2 : 4 : 8fc»)£-f !>> > *> 
(C, PMOSh7y^2-l-2-m > PMOSh 
7yy^PTr2> RVPM0Sh7y>-'X^6 1- 
1-6 l-4C0hyy : JZ-?*r4XZl 6:16:1: 
2:4: 8 t»|RLT Z0)£? IZ&byyisX 
WXtitetSCkt, 2 5 6S»fcM»H-6£i: 

[0059] (» 3<oiastf)«flB) 04 t4, Tw&tam 

mmx-M. & -y 7f&<m%.im&x'% s l e Dimm 

x-ZhLEDWhrngaz^t. Srfc, micomma 
mmtmmmmzi^ m-offtzttixwrnm 

[0060] *Hj&fe<0»D L E DlEilEISSgB^JBiS 
$iJtSP®S&6 9t;:olvt. NMOSh7yy^?NTrl 

oy-btSNK$ft4S#»8 0ttt. NMOSh^y 
7 OSt/N MOSh7 yy'X? 7 1 my- htf& 
WiZtlh. NMOSb5y^X^70aU r NMOS by 

yitxfi ioy->Ui. SH&Siii. «-)t, NMO 
S h5yy^7 O&tfNMOS h5yy^7 1 coy 
-HCtes NMOSb^y^'X^NTr lcoy-h^m 
tttH-f)tBWiMl. flieNMOSh^yy-'X^ 
NT r 1 tNMOSb5y> ; X^7 0aVNMOSh7 
yVX9 7 ltX'/jUyhS. ?-GI»!6*»j83ft* . 
[006 1] I^NMOSh^y^^NTrU 

7 lWh^yv'X^^XOJtUs «itf, 1:2:3 
£ift)£3ft&. t£-?T, NMOSh^y^X^NTr 1 
iCftSEI l*Wll>i:, NMOSh5y>-*X^7 0(i2 
X I lOttSl 3fc«U NMOSb5>y'A^7 1 



li. 3xi lofgai 4£ifft. 
[0 06 2] fflENMOSh7yy'X?7 0cOFMy 

fc»i. y-xa««s8fc«83*u y-b^Hu-f yffli 

fc:»«Sft h PMO S h 7 y : JX ? 7 4 <T> Y W y#j$ 
^£ftl>. d£0NMOSh7yvX^7 0t PMOSb 

(4, h7yX*7y 3 yy-h76-l-7 6-m^)A 

*flltc«**ft*. :cot-7yxS7y 3 yy-b76 

-l-7 6-m«0til^lBl(4, LEDfg»[l]S&4 0-lO 
#PMOSh7yy'X^2-l-2-m(7)y-M:« 
Sft£. 

[0063] flieNMOS h^yy-'X^7 IcOK 
WyCti. V-x**HS8t««Sft. y-h^KU 
4 yIt:M$WPM0Sh7yyX^7 5<DKW 

y#8$£$ft£. cicoNMosh7yy'x^7 i tPM 

0 S h y y =JX 9 7 5 t Offiftfi. C 2 A>4> Mltf 5 ft^ 
$8214. h9yx$-yy-3yy-h77-l~77- 
mOAflHfcSNJlSft*. dWh^yXS yvgy^- 
H7 7-l~7 7-m<?)aj^ffll«i. LEDIBi«4 0 
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